Extended calculations of the deuteron's static properties, based on the numerical solution of the Bethe-Salpeter equation, are presented. A formalism is developed, which provides a comparative analysis of the covariant amplitudes in various representations and nonrelativistic wave functions. The magnetic and quadrupole moments of the deuteron are calculated in the Bethe-Salpeter formalism and the rôle of relativistic corrections is discussed.
I. INTRODUCTION
A theory applicable for studying nuclear phenomena, involving momentum transfers of a few GeV or higher, must be relativistic. A traditional approach to processes with nuclei, based on the nonrelativistic Schr odinger wave functions, is not adequate if a large momentum transfer "sneaks" into the nuclear amplitudes, and the corresponding nucleon momentum p becomes large, say p m (m is the nucleon mass). One can extend the usage of nonrelativistic wave functions by incorporating successively the relativistic corrections (p=m) n , h o w ever, it will eventually fail at some point o f p . On the other hand, the nonrelativistic approach w as the only one which allowed for the detailed description of the static properties of the nuclei and low and intermediate energy nuclear reactions.
In recent decades, extensive studies of few-nucleon systems were performed within Lorentz invariant models [1{5] . The success of these elaborate studies allows one to conclude that the covariant approach has now the capability to replace, at least for few-nucleon systems, the approaches relying on nonrelativistic wave functions [6] . Most of the phenomenological success in the relativistic treatment of few-nucleon systems has been achieved within such models which are based on the covariant meson-nucleon theory and dynamical equations [1{3] . In these models, the satisfactory results have been obtained for the nucleon-nucleon scattering, the properties of the lightest nuclei, various electromagnetic and hadronic interactions with nuclei, and some advance have been achieved for many-body nuclear systems (see e.g. discussions and references in ref. [3] ).
The deuteron, as the simplest nuclear system, is an appealing object to be described by the models invented in the realm of nuclear physics. At the same time, there is a fair amount of experimental information available about the deuteron's properties themselves and reactions with the deuteron. More interesting and precise data is expected after the start of the exciting research program at CEBAF. Therefore, there is a possibility to compare exact theoretical results with the experimental data in a clear way, not dimmed by extra eects, such as the \more-then-two-body" calculations.
Still, the relativistic approach to the deuteron is not as popular as the one utilizing nonrelativistic wave functions [7, 8] . There are seemingly two main reasons for this. First, the deuteron, as any other nucleus, is essentially a nonrelativistic system, since it is composed of weakly bound massive n ucleons. The bulk of the static properties of such a system obviously can be tted in the nonrelativistic approach b y adjusting the phenomenological potential or the wave function. Besides, the experimental data for the reactions with the deuteron is also mainly available in the nonrelativistic domain. Second, the relativistic models, especially those based on eld theory, are technically more dicult and have a more sophisticated physical interpretation than the nonrelativistic approach. Both these reasons, together, dene the typical pattern for the attempts devoted to promote the relativistic description of the nuclei. These works are usually highly specied for the particular reactions or kinematic domains where the advantage of the covariant approach can be explicitly displayed. They are often lled with technical details uncommon for that part of the scientic audience which is not directly involved in this research direction. That is why this is so important t o have simple and intuitively clear interpretations of the relativistic calculations, and an explicit systematic method to compare the relativistic and nonrelativistic results.
In the present w ork we are going to analyze the extended calculations of the static properties of the deuteron utilizing the Bethe-Salpeter (BS) amplitudes which are recently computed numerically [9] . The main goal of our paper is to contribute to the development of the physical intuition for understanding the relativistic calculations and their comparison to the nonrelativistic calculations. Our basic idea is to compute the observable densities of various charges (e.g., vector and axial-vector charges) in both the relativistic and the nonrelativistic formalisms and use these densities as tools to compare relativistic amplitudes and nonrelativistic wave functions, which can not be rigorously interrelated otherwise. In doing so we pursue, in some sense, the goals opposite to the ones we outlined above a s t ypical for the approach within the covariant description of the deuteron. Another goal of our paper is to ll some gap in the literature by giving explicit expressions relating the BS amplitudes in dierent representations, which will help to compare the relativistic amplitudes computed in dierent models.
We calculate here the magnetic and quadrupole moments of the deuteron within the Bethe-Salpeter formalism. The investigation of these static characteristics of the deuteron is still an important topic in nuclear physics. In the nonrelativistic models it gives the direct information about the tensor components in the NN interaction and the magnitude of the D wave probability in the deuteron. However, there is an essential problem in tting the experimental values of the quadrupole and magnetic moments within the same D wave probability in the nonrelativistic calculations (cf. ref. [10] and references therein). The eorts, aiming to solve this diculty, g o i n t w o main directions, namely calculating the corrections of the meson exchange currents [11{13] and taking into account the relativistic eects [1, 2, 14, 15, 3, 16, 18] . In the conventional approach the mesonic degrees of freedom and relativistic eects are treated as corrections to the nonrelativistic potential theory. It is found that, by adding these eects to the quadrupole moment, a satisfactory description of the data may b e a c hieved for a broad range of dierent potentials [10] , while the magnetic moment shows an essential sensitivity to the model calculations of the meson exchange currents. Moreover, the consistency of such calculations is not at all clear. For this reason a comprehensive c o v ariant i n v estigation has its own right. A prominent feature of the relativistic consideration within the Bethe-Salpeter formalism is that the meson exchange eects due to pair creation currents is taken into account consistently [10, 17, 19] , so that the essential part of the mentioned eects may be estimated in a self consistent w a y .
The general approach to calculate the static characteristic of the deuteron within the BS formalism has been elaborated by several authors since some time (see, for instance, refs. [3,14{16,21] ) and numerical estimates have been performed. However, explicit calculations have been done within additional approximations for the solution of the BS equation, that is, for a separable interaction and by disregarding the negative energy states [15] , or with one nucleon on mass-shell [3] , or from a general point of view with adjusting the probability of the P states as to t simultaneously both the quadrupole and magnetic moments [16] (for this goal one needs an anomalously large pseudoprobability o f the P waves, say 1:5%). In this paper we perform a covariant calculation of the quadrupole and magnetic moments of the deuteron within the exact solution of the BS equaion and avoid additional approximations to the problem.
Our present i n v estigation is also partially motivated by the renewed interest in the experimental investigation of the nucleon and deuteron spin-dependent structure functions at low momentum transfer Q 2 [22] . This interest is connected to the study of the Q 2 -evolution of the Gerasimov-Drell-Hearn sum rule [23] , which relates the spindependent structure functions of the targets to their the magnetic moments. For instance, only a correct description of the deuteron magnetic and quadrupole moments will assure a reliable extraction of the information about the neutron structure function from the deuteron data.
Our paper is organized as follows. In Section II the basic covariant formulae for the electromagnetic current and static moments of the deuteron are presented. In Section III the general denitions of the Bethe-Salpeter amplitudes for the deuteron are given in dierent representations and their symmetry properties are studied in detail. The transformation matrix relating the amplitudes in dierent representations is determined. The relativistic amplitudes are compared to the nonrelativistic wave functions, using the calculated observables, e.g., the vector and axial charge densities. In Section IV the covariant formulae for the magnetic and quadrupole moments are derived in the Breit frame. The eects of the Lorentz deformation and dependence of the amplitude on the relative energy of the two nucleons in the deuteron are explicitly taken into account. The terms corresponding to the nonrelativistic expressions for the moments are determined in explicit form and the relativistic corrections are computed. The Sections V and VI contain conclusions and the summary, respectively.
II. RELATIVISTIC KINEMATICS OF THE ELECTROMAGNETIC CURRENT
The denition of the quadrupole moment Q D and the magnetic moment D of the deuteron appears most transparent if one starts with the famous Rosenbluth formula for the elastic scattering of electrons o the deuteron, 
where " (P 0 ; 0 ) and "(P; ) are the polarization four vectors of the initial and nal deuteron states. The covariant normalization of the current reads lim q 2 !0 hP 0 ; 0 j J j P;i= e P M D 0 ; :
The matrix element J can be expanded in terms of the scalar form factors in the form
The scalar form factors F 1;2 and G 1 are related to the form factors F C;Q;M , b y (cf. [24] )
(10) In the nonrelativistic impulse approximation these deuteron form factors read
where G 
Here j i is the modied Bessel function of i-th order, u and w represent the S and D waves of the nonrelativistic deuteron wave function, and P D is the weight o f t h e D w a v e in the deuteron wave function.
To calculate the form factors F C;Q;M within the Bethe-Salpeter formalism one has to express the current (5) in terms of the BS amplitudes and, then, to extract the coecients of dierent Lorentz structures given by eq. (7). Taking the limit q 2 ! 0, the static moments can be also obtained. Apparently, these calculations can be done in any particular reference frame. For example, the Breit frame is especially convenient for such t ype of calculations. The Breit frame for the deuteron is dened by P = q 2 ; P 0 = q 2 ; P 0 = P 0 0 = E:
Choosing q along the positive z axis and contracting J and the polarization vectors, which o b e y " ( P 0 ; 0 ), "(P; ): "(P 0 ; 1) = "(P; 1) = 1 
Equations (22)- (27) are the basic relations providing the calculations of the electromagnetic characteristics of the deuteron. In practice, one needs to dene explicitly the operator J of the electromagnetic current and calculate its matrix elements with the deuteron states jP; i.
III. THE BOUND STATE WAVE FUNCTION

A. General denitions
Using the technique presented in ref. [9] , the BS equation for a bound state in ladder approximation can be written in the form
where (p; P) is the BS amplitude for the deuteron in the matrix representation [9] ; (p i ) = p i m ; p = ( p 0 ; p ) i s four-momentum of the i-th nucleon expressed in terms of relative four-momenta p or p 0 and the center-of-mass (c. Since the BS amplitude and its adjoint satisfy the homogeneous BS equation they are determined up to an arbitrary constant which is xed by additional normalization condition. In the ladder approximation the normalization constant m a y be xed by computing the matrix element of the electromagnetic current a t q The normalization condition (30) coincides with the one used in ref. [14] .
The BS amplitude is a (4 4) matrix in the spinor space, and consequently the BS equation (28) possesses this matrix structure as well. To solve this matrix equations one can utilize a decomposition of the BS amplitude over a complete set of (4 4) matrices and solves a system of coupled equations for the coecients of such a decomposition.
The choice of the representation of the matrices depends on the concrete attacked problem. Certainly, dierent representations are related by linear transformations, and it is straightforward (but cumbersome) to transform results from one representation to another one. In our opinion, to solve the BS equation and to compute matrix elements of the deuteron observables (as for instance eq. (30)) a convenient w a y is to decompose the amplitude in terms of the complete set of Dirac matrices, which form the Cliord algebra (for more details cf. ref. [9] ). By exploiting the parity invariance of the BS amplitude 
The corresponding equations for the radial functions can be found by a partial wave decomposition of the kernel in eq. (28) and by carrying out the angular integration. An example of the system of coupled equation for the radial amplitudes in the case of one scalar exchanged boson is given in the ref. [9] . In what follows the notation for the radial amplitudes are kept as in eq. (32) with the lower index indicating the value of the angular momentum L in eq. (33).
B. The transformation properties of the partial amplitudes
Due to the parity i n v ariance, (31), only eight radial components are relevant to describe the deuteron amplitude, namely (38) and the remaining six amplitudes are even functions of p 0 . This symmetry property is useful for the classication of the amplitude according to two-nucleon states with a given relative energy, i.e., the spin classication. Table I summarizes the properties of the partial BS amplitudes in the representation (32) under the symmetry transformations.
C. Observables
Relying on the symmetry properties of the partial amplitudes, dened by eq. (32), the BS equation (28) has been solved numerically [9] for the deuteron at rest by performing a Wick rotation (p 0 ! ip 4 ). In our present calculations we include six meson exchanges, , !, , , and , which describe the eective NN-forces. The set of the meson parameters, such as masses, coupling constants and cut-o form factors, has been taken essentially the same as in ref. [14] , where it has been obtained from a t of the phase-shift analysis of the NNscattering and the binding energy of the deuteron.
The BS amplitude does not have a direct probabilistic interpretation as the Schr odinger wave function. Moreover, there is no simple way to compare these two objects describing the same system, the deuteron. In order to make a comparison possible, we can compute the same matrix elements of observables in two approaches and compare these observables. deviations of the relativistic results from the nonrelativistic ones becomes more signicant, but still too small to be attributed to the relativistic eect. Rather it is compatible with the model dierences. Particular attention is to be paid to the g. 2, where the spin density is depicted. This function is rather sensitive to the internal spin-orbital structure of the deuteron. The fact that the "elementary oscillations" of the spin density in the potential models are reproduced by the solution of the BS equation might b e i n terpreted as the relativistic structure of the deuteron is governed by the nucleon interaction in states with a positive energy and L = 0 ; 2, i.e., by 3 S 1 and 3 D 1 congurations. Therefore, in spite of the quadratic forms of the partial amplitudes is not diagonal in eqs. (39) and (43), one can dene the relativistic analog of the probability of the D-wave admixture in the deuteron. Carrying out the jpj integration in eq. (43) and equating the result to (1 3=2 P D ) w e nd P D 5% (cf. [14] ), which is compatible with the probabilities of the Bonn (P D = 4 : 3 [8] ) and Paris (P D = 5 : 9 [7] ) potential models.
D. The BS amplitude in dierent representations
To h a v e a closer analogue with the nonrelativistic consideration it is convenient to use another basis set of matrices in the decomposition of the BS amplitude. In the literature the two-spinor basis [25] is frequently used, which means an outer product of two spinors, representing solutions of the free Dirac equation with positive and negative energies. This basis is labeled by the relative momentump, the helicities i and the energy spin i of the particles [14] , sometimes also called (J; 1 
where u; v; w correspond to L = 0 ; 1 ; 2 respectively and o or e mean the odd or even parity relative to the -spin function; the lower indices s; t denote the singlet and triplet spin congurations respectively. According to eqs. (37) and (36), the amplitudes v o s ; v e t are odd and v e s ; v o t are even functions of p 0 . The partial amplitudes in the basis (44), (45) are of a more familiar form and show a more transparent p h ysical meaning since they may be compared with the deuteron states in the nonrelativistic limit. It is intuitively clear (see also gs. 1 and 2) that the two n ucleons in the deuteron are mainly in states with L = 0 ; 2 and with positive energy so that one may expect that the probability o f states with negative energies and L = 1 in eqs. (44) - (45) is much smaller in comparison with the probability for the
In eq. (47) the quantities U s (p) are the free nucleon spinors; the explicit matrix form for the spin-angular functions V M (p) is given in the Appendix I. In order to establish a connection between the representation (32) and the spinor basis (44)- (46) 
Then eqs. (48) and (49), together with the symmetry properties of our partial amplitudes listed in the 
which is exactly the normalization condition used in ref. [14] . In eq. (53) Y denotes the eight component v ector (45), and! is a diagonal matrix
The appearance of the negative contributions of waves with negative -spin is not a surprise; it follows from the physical meaning of the normalization condition according to that the contribution of each term in eq. (53) is the eective baryon charge in the corresponding state. The pseudoprobabilities of S and D waves (see Table II ) are close to the corresponding probabilities obtained in the nonrelativistic Bonn and Paris potentials, which is to be expected, since the deuteron is essentially nonrelativistic system.
To i n v estigate the behavior of the partial amplitudes and their nonrelativistic limits, we employ once more the normalization integral (30) , now h o w ever in the form of eq. (53). Then, similar to eqs. (41) and (43) GeV/c. This is the most essential dierence between the relativistic and nonrelativistic approaches in this region.
Therefore, it is expected that the relativistic corrections to physical quantities in the deuteron up to jpj 1 GeV/c, are relatively small; to distinguish them one should either compute observables which are known experimentally with a v ery high precision and sensitive to the spin structure, or nd special processes where the large components are suppressed and only the states with negative energies are relevant.
IV. THE STATIC CHARACTERISTICS OF THE DEUTERON
Let us calculate the static moments of the deuteron in the BS formalism. The conserved electromagnetic current of the deuteron (5) 
where S F (p 2 ) = p 2 + m , p 0 = p + q=2, P 0 = P + q,
The quantity is the photon-nucleon electromagnetic vertex, which is assumed to be of the on-mass-shell form [ ; ], and F s i are isoscalar Dirac (Pauli) form factors of the nucleon with F 1 (0) = F 2 (0) = 1=2, = p + n 1, and p;n are the proton and neutron anomalous magnetic moments in units of the nuclear magneton 1=(2m). The gauge invariance of the electromagnetic current in the ladder approximation has been proven in ref. [14] (see also [20] ).
Now w e h a v e t o i n terrelate the expression for the static moments (26) and (27) , which are determined in the Breit frame, and the BS amplitudes, which are numerically obtained in the rest frame of the deuteron. This relation is given by the general transformation rules 
where is the operator for spin- (ii) a dependence of the amplitude upon the relative energy p 0 6 = 0; in studying the static characteristics of the deuteron this eect is called retardation in the BS amplitude, (iii) an eect of boosting on the internal space-time variable, that is, the eect of L 6 = 1 (iv) eects of the deformation of the BS amplitude concerning the booster (L) 6 = 1 .
In fact, in the matrix element (72) these boost eects reduce to a deformation of the photon-nucleon vertex eq. (73) and to corrections from [
. In our case, i.e., as ! 0 (see eqs. (26) and (27) ) for the eqs. (72) and (73) it may be written:
In what follows, the deviation of the quantity [ A. The quadrupole moment 1 . General formulae Accordingly to the eqs. (27) , (66) and (78)- (81) Moreover, the Lorentz deformation eect of the BS amplitude also is taken into account in these matrix elements through the relative momentum p 0 .
Obviously, the main contributions to the quadrupole moment comes from the charge part ha 0 0 jQ C ja i, computed with the large S and D components of the BS amplitude. For these states, with = 0 = +1, one can recover the nonrelativistic formula for the quadrupole moment of the deuteron and separate the corrections due to the relativistic Fermi motion of the nucleons and the retardation in the relative energy 
The expression eq. (91) has not yet a "true" nonrelativistic form because of the integration over p 0 . H o w ever, by making use of the eqs. (63), (64) with 0 = 1 and carrying out the p 0 -direction integration explicitly, the familiar nonrelativistic expression [26] for the quadrupole moment is reproduced exactly Z 0 dp 0 jpj and vanishes in the nonrelativistic limit. In order to achieve self-consistency in the nonrelativistic approach to the deuteron form factors and electrodesintegration reactions, various relativistic corrections to the matrix elements must be taken into account, such as meson exchange currents and pair term contributions [13, 27, 28] . In the covariant description of the deuteron these eects are partially accounted by calculating transitions between states with negative energies; the contribution of P states in the deuteron electromagnetic current corresponds to diagrams with nucleon-antinucleon pair creation in the old fashioned perturbation theory. Moreover, in ref. [17] it has been shown that, considering the deuteron electrodesintegration process within the light-front dynamics, beside the dominant contribution of expectations with S and D waves, an extra matrix element with transitions between positive and negative energy states is relevant to describe the electrodesintegration amplitude. It has been also shown that the contribution of this extra component exactly reproduces the pair term corrections in the nonrelativistic limit. An investigation of the correspondence between the light-front dynamics approach and the BS amplitude has shown [19] that the extra component in ref. [17] may b e imitated by transitions between a linear combination of the P-waves and S or D waves. Hence in our calculation the pair terms are taken into account via calculations of o diagonal expectation values of the relevant current b e t w een the S and P partial states (see also discussions in refs. [16, 10] ). A more detail analysis of the nonrelativistic limit of the expression for the quadrupole moment with keeping leading corrections 1=m will presented elsewhere.
Numerical results
The total expression for the quadrupole moment consists of a multitude of terms likewise eq. (89) with quadratic combinations of partial states and terms with second derivatives @ 
This contribution is below the experimental data Q D = ( 0 : 2859 0:0003) fm 2 [29] by about 6%, nevertheless it is larger than the usual nonrelativistic calculations. This is an understandable eect because of the specic feature of the solution of the BS equation for which the sum of the pseudo-probabilities of the positive S and D waves is larger than 1. In this context, since the pseudoprobabilities of the remaining congurations are negative, the transitions with P waves are expected to play an important role in studying the static characteristics of the deuteron. A particular interests present calculations of o-diagonal expectation between the S and P partial states, which is predicted to replace the meson exchange contribution in nonrelativistic calculations [17, 19] . Indeed, our numerical result points to a signicant contribution of the mentioned matrix elements in comparison with other nondiagonal transitions 
Equations (98) and (99) show that the contribution of pair creation terms in nonrelativistic calculations is predicted to be negligibly small for the quadrupole moment and conrm the qualitative results obtained in ref. [16] . Note that our classication of the matrix elements into the main part and Lorentz boost corrections (cf. eq. (82)) is rather conventional and does not reect directly the contribution of relativistic eects. However, by using eqs. (88), (91) and (92) 
where Q NR is determined by the large components of the BS amplitude and does not depend upon the derivatives in respect to the relative energy and upon the Lorentz boost eects; Q rel: is the contribution of all the remaining terms and, obviously, is of a pure relativistic nature. It is seen that the relativistic corrections to the quadrupole moment are negative and reinforce the discrepancy, although their magnitude is rather small. A similar conclusion has been drawn in ref. [16] from a qualitative analysis of the deuteron moment within the BS formalism. Another source of the relativistic corrections is the contribution of the magnetic part of the eective current (82) which v anishes in the nonrelativistic limit. Our calculation show that its contribution to the quadrupole moment i s 
where the matrix elements between states with positive energies in eq. (101) are labeled by the subscript +, and the subscript means that the corresponding matrix element implements at least one wave with negative energy. These matrix elements i reect the relativistic corrections. In order to emphasize the nonrelativistic analogue of the magnetic moment in the expression for the + we subtract the corresponding nonrelativistic formula and the remaining part we denote as R + , the relativistic corrections due to the Fermi motion eects. Then the functions can be represented by + = ( p + n )(P u + + P w +) 3 2 ( p + n 1 2 )P w + + R + ; 
V. CONCLUDING REMARKS
In this paper we h a v e i n v estigated in some detail the numerical solution of the Bethe-Salpeter equation [9] with a realistic one-boson-exchange interaction. Special attention has been paid to a study of the relation of the partial BS amplitudes to the nonrelativistic wave functions and to the covariant description of the static characteristics of the deuteron. In our analysis we consider various basises used in dening the partial BS amplitudes and the transition from one basis to another. The representation based on the complete set of the Dirac -matrices and their bilinear combinations is found to be extremely convenient in computing the deuteron observables and processes with the deuteron [30] since in this case the dependence on the kinematical variables is mostly included in the denition of the partial amplitudes (except for one spinor propagator, which usually appears when computing diagrams for concrete processes, see ref. [9] ) and the matrix structure of the corresponding matrix element is almost independent on the intrinsic deuteron variables. However, in this representation an analysis of the deuteron structure in terms of familiar S, D, etc. components and an investigation of the correspondence of the obtained results with their nonrelativistic analogues is straitened. For this sake it is more convenient to use the spin classication of the amplitudes for which a p h ysical treatment of results is easier. In order to combine the advantages of these two representations the corresponding unitary transformation has been presented explicitly, cf. eq. (51). With this a hand, calculations of various processes can be performed easily in the basis of the Dirac matrixes and the nal expression may be treated in terms of the -spin partial amplitudes by utilizing eq. (51). This scheme of calculation has been employed in order to compute the pseudoprobabilities of dierent partial states and to nd the nonrelativistic limit of the amplitudes. In Section III dierent methods of comparison of our amplitudes with the nonrelativistic S and D waves are presented. Apparently, the most appropriate way to dene the nonrelativistic limits of the BS amplitudes is to use the relation (64), which is based on an analysis of the behavior of the BS vertex functions in dependence on p 0 and jpj and on the nonrelativistic relation between the vertices and wave functions in the momentum space. Numerical results, displayed on gs. 8 and 9, show that the generalized BS wave functions (64) are close to the nonrelativistic ones only for moderate values of jpj, while a dierence occurs for jpj m . This means that for rough estimates of possible relativistic eects one may calculate the corresponding nonrelativistic expressions by utilizing the wave functions (64) instead of the nonrelativistic S and D waves. Obviously, for a consistent i n v estigation of the relativistic corrections it is necessary to use the covariant calculations with complete BS amplitudes.
We h a v e i n v estigated the quadrupole and magnetic moments of the deuteron within the BS formalism by computing in the Breit frame the matrix elements of the electromagnetic current of the deuteron. In our analysis we considered all the possible relativistic eects connected with the Lorentz transformation from the rest frame of the deuteron to the Breit frame and with the dependence of the amplitude on the relative energy p 0 . By utilizing results of the investigation of the properties of the BS amplitudes performed in the Section III and their nonrelativistic limits, the static moments of the deuteron have been presented as a sum of two terms, one of them having a direct nonrelativistic analogue, the other one being of a pure relativistic nature. We p a y special attention to the contribution of the nondiagonal expectation values between S and P congurations which are thought to include into the relativistic calculations the eects of pair currents widely discussed in nonrelativistic theories. It has been shown that for the quadrupole moment the dierent partial transitions between S and P components possess a noticeable magnitude, however, their summed contribution is found to be negligibly small (see eqs. (98) and (99)), whereas for the magnetic moment these matrix elements give almost 50% of the relativistic eects. We obtain a good description of the experimental data for the magnetic moment. As for the quadrupole moment the computed value is below the experimental data by about 6%. That indicates that even a consistent relativistic computation does not perfectly describe the data in the impulse approximation. Probably, an adjustment of the operator of the electromagnetic current of the deuteron is needed, e.g., by including additional terms not accounted for within the present approach such as meson exchange currents with two-meson exchange diagrams or isobars [10] .
VI. SUMMARY
In summary an analysis of the properties of the partial Bethe-Salpeter amplitudes, obtained as numerical solution of the BS equation with a realistic interaction, has been performed. In order to compare relativistic amplitudes with the nonrelativistic wave functions a method, based on the comparative analysis of the observables, has been developed. The static characteristics of the deuteron, i.e., the quadrupole and magnetic moments, have been computed within the Bethe-Salpeter formalism with satisfactory accuracy. 
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